their ahnost inevitable demise. I think there are a number of reasons for this which 1 hope to bring out along with some faint possibilities for improving our present experience. This is all the more important because of the admittedly poorly documented but prevailing belief that the incidence of carcinoma of the pancreas is increasing. Figure 1 presents a classification of pancreatic tumors, ahhough the exocrine neoplasms are the ones with which we are concerned today. Endocrine tumors, arising in the islets or elsewhere in the gland, have been tile subject of other conferences and will not be discussed at this time. Supporting tissue tumors also occur in the pancreas but are extremely uncommon. The exocrine neoplasms arise either in the acini or are of duct-cell origin and the common, garden-variety carcinoma of the pancreas is an adenocarcinoma arising fro,n ductular epithelium. Duct-cell neoplasms are usually solid tmnors but occasionally may be cystic. These cystadenomas and cystadenocarcinomas, while uncommon, present sufficiently distinctive features (2) , differing in their management from either pseudocysts or solid tumors to warrant at least brief consideration. They occur more frequently in females by a ratio of approximately 9 to 1, whereas solid tumors are more commonly encountered in males. Most patients with cystic tumors are over the age of 50 and present with relatively few symptoms. Such neoplasms are usually encountered as a nontender, palpable mass in the left upper quadrant or the upper, midabdomen in a patient with mild, ill-defined abdominal discomfort, It is important to ascertain insofar as possible that the patient has not had pancreatitis or experienced abdominal trauma which would predispose to pseudocyst formation. A rapid change in size of a previously recognized cystic lesion suggests that one is more likely dealing with a neoplastic cyst. Surgical exploration should be undertaken in an individual suspected of having a neoplastic c)st, and resection rather than marsupialization carried out. The latter procedure is associated with a significant recurrence rate and is obviously not satisfactory treatment for a cystadenocarcinoma. Now what about the more common solid tumors of duct-cell origin? These occur twice as frequently in male patients, whose mean age is 55 )'ears. In two-thirds of the cases the head of the pancreas is the site; the body and tail contribute approximately (Ze 20°/..0 and 10o, rest)ectively. Three factors have been discussed in the literature as possible predisposing influences. Needless to say, in the majority of patients, such factors are not clearly evident. Some have felt that chronic pancreatitis constitutes one such condition but the evidence is conflicting and highly circumstantial. Diabetes mellitus has been similarly regarded (3), but it is often difficult to know if the abnormality in glucose tolerance has preceded the tumor or has developed as a consequence of it. Indirect support for this view is provided by the observation that ductular hyperplasia is frequent in both diabetics and in patients with pancreatic carcinoma. In some, hyperplasia has been observed to merge with in situ and invasive carcinoma, a situation reminiscent of, but no more enlightening than, that occurring in rectal polyps. A preliminary retrospective study has further suggested that patients who develop carcinoma of the pancreas consume larger amounts of alcohol than those who do not (4) . However, the relationship of chronic pancreatitis, heavy alcohol consumption and diabetes mellitus to the origin of carcinoma of the pancreas appears to be tenuous, at best, and for the present must be regarded as unclear.
Everyone is familiar with the classic triad of pain, jaundice and weight loss which represent relatively late symptoms of pancreatic carcinoma, ahnost always heralding an early death. Our efforts to recognize early symptoms in these patients are hampered by the fact that only 15~, consult a physician within the first n-onth after the onset of symptoms, and only 65~.~ do so within 6 months. The importance of this observation is underscored by Sato et al (5) who found that 56{~) of carcinolnas of the head of the pancreas were resectable when symptoms had been present for less than 3 months, 1)ut only 13~,, when symptoms existed for a greater length of time.
Many patients initially display rather vague and ill-defined symptoms that either do not occasion personal concern or arouse suspicion in the mind of the physician.
Although painless jaundice occurring in an older patient is highly suggestive of carcinoma of the pancreas, this tumor, in the majority ot instances, is initially characterized by abdomi,lal pain without jaundice. Tumors arising in the head of the pancreas as a rule eventually produce jaundice which, in most instances, is preceded by not more than a [ew weeks of abdominal pain. Pain, although not always severe, is characteristically persistent or recurrent and progressive. These tumors which tend to infiltrate along nerve trunks and ducts are associated with a desmoplastic response. They tend less to displace nerves, ducts and blood vessels than to envelop and encase them. This feature may account for the severe and unremitting pain these patients eventually experience. Although there are exceptions, the patient who has experienced abdonfinal pain from a carcinoma arising in the head of the pancreas will in general become jaundiced within 3 months of the onset of pain. For tumors arising in the body or tail, jaundice may never supervene; if it does, it will generally do so after a much longer interval of discomfort. It is worth reinembering that pain of pancreatic origin tends to localize in tim corresponding area of tim abdomen. Thus tumors located in the head will produce more intense pain in the right epigastrium, whereas those located in the body will tend to localize to the midline, and those occurring in the tail may rel'er to tile left upper quadrant. Tumors arising in the tail may be the most difficult to diagnose (6) since they seldom produce jaundice, and usually lead to left upper quadrant or left midabdominal pain which is often not suspected to be of pancreatic origin. Tumors in this location may obstruct the splenic vein, leading to splenomegaly and hypersplenism; may obstruct the portal vein and produce esophageal varices; or may obstruct the splenic artery, resulting ill all arterial I)ruit in tile left ul)per quadrant. Such bruits, however, must be interpreted with caution since they lnay occur with a very large spleen regardless of cause, arteriovenous fistulas, splenic artery aneurysms and arteritis.
In the jaundiced patient, a palpable gallbladder has been emphasized as signifying extrahepatic biliary obstruction by tumor rather than calculus. This is not invarial)ly true. Furthermore, many otherwise palpable gallbladders are missed because of failure to search carefully in the proper location. As the gallbladder distends and the liver enlarges as a result of biliary obstruction, the fundus of the gallbladder is dis-1,lacel inferiorly and laterally and therefore may be found far removed from its expected location.
A number of less common clinical features associated with pancreatic carcinoma are presented in Fig 2. Hypoglycemia, although a rare manifestation of these tunlors, is ahnost invariably associated with complete obstruction of the main pancreatic duct.
Much has been written concerning the relationship of migratory thrombophlebitis (12) and pancreatic carcinoma. Such an association is probably not novel but is likely to be a feature of many intra-abdominal malignancies resuhing in debilitation and prolonged bed rest. The same interpretation can be applied to so-called marantic endocarditis and arterial embolization. Hypercalcemia has been reported with ductcell carcinomas but it is not entirely clear that such tumors are not actually of isletcell origin or carcinoid in type. Similarly, the carcinoid syndrome, although ascribed to sonle cases of duct-cell carcinoma, probably occurs only with carcinoid tumors which have arisen in the pancreas.
Psychiatric changes are difficult to characterize and quantitate but appear to occur more frequently in association with carcinoma of the pancreas than other malignant lesions of the digestive tract. When associated with otherwise vague abdominal symptoms, these changes should direct attention to this organ.
Subcutaneous fat necrosis, appearing as tender, subcutaneous nodules originating on the lower extremities and later involving other portions of the body, is accompanied by polyarthralgia and a modest peripheral eosinophilia. Although uncommon, such lesions have been found only with the rarer acinar-cell carcinomas. These tumors have an extremely high lipase content which in some way is probably responsible.
Unfortunately, the clinical laboratory has been of limited usefulness in the diagnosis of carcinoma of the pancreas, The most frequently observed abnormality is a decrease in glucose tolerance which occurs in from 20 to 50% of cases. This will be most readily recognized if a glucose tolerance test is carried out, rather than depending on glucosuria or fasting hyperglycemia. The cause remains obscure and cannot be related to extent of replacement of the normal pancreas by tumor. The recent appearance of diabetes in a patient without a genetic predisposition, when accompanied by abdominal complaints, should call for a thorough investigation. An unexplained increase in insulin requirement in an established diabetic with gastrointestinal symptoms should be similarly regarded.
A few patients may exhibit minor rises in serum or, more particularly, in urinary amylase values. Such changes are probably related to ductal obstruction and associated pancreatitis and have little diagnostic value.
Tile use of pancreozymin-secretin preparations to measure pancreatic reserve may have some value in localizing otherwise vague abdominal symptoms to the pancreas without revealing their exact cause. The differentiation between pancreatitis and carcinoma, while sometimes possible, is often imprecise. In some hands the concurrent examination of duodenal contents for maiignant cells has been helpful (t3), positive results varying between 20 and 70(}0 in proven cases. For reasons that are not clear to me, we have never been particularly successful with this technic in our own laboratory. Much depends on the competence of the cytologist but even more on tim facility with which the specimens are collected and processed.
Pancreatic scanning technics are relatively recent additions to our diagnostic approach but tend to fall heir to the same limitations attending secretory tests, namely, the frequent inability to differentiate tumor from areas of pancreatitis and cyst formation.
This brings us to a consideration of radiographic procedures which, I think, currently constitute the most useful diagnostic approach to pancreatic neoplasms. The three technics which are applicable include barium contrast examination of the stomach and duodenum, selective arteriography and percutaneous cholangiography. In regard to the first of these, we are not interested in the widened and grossly distorted duodenal loop classically associated with carcinoma of the head of the pancreas, which almost invariably signifies an incurable if not inoperable lesion. Rather, we are interested in small areas of nodularity along the medial aspect of the duodenal sweep, or distortion and effacement of the duodenal folds in this region. The ability to detect relatively minor changes of this type may be enhanced by the use of hypotonic duodenography. One must be cognizant, however, of the fact that similar changes in the duodenogram may be produced by chronic pancreatitis or collateral circulation associated with portal hypertension from other causes.
Of more value, I think, in defining pancreatic lesions including carcinomas is selective arteriography. The incidence of angiographic abnormalities in proved cases ranges from 90% in a retrospective analysis by Lunderquist to 29% in a prospective analysis by Nebesar and Pollard. The experience of Bookstein, Reuter and Martel (14) at the University of Michigan and Wayne County Hospital is, however, generally encouraging. Prospective diagnoses were correct in 75% of carcinoma cases, in none of which was a completely normal arteriogram present. False positives occurred at a rate of 3%. Chronic pancreatitis offers the most difficulty for the angiographer, and in this group alone the false positive rate is likely to be highest. The authors indicate that irregular encasement, pathologic vessels and occlusion of large arteries are the most reliable signs of carcinoma. They further point out that optimal technic is vital, and superselective injections are often indispensable.
One might imagine that such angiographic abnormalities would be associated with a higher incidence of metastases, thereby heralding a more dismal prognosis and providing no really useful information. This possibility remains undetermined although the experience of Sato et al (5) points to a high likelihood of nonresectability when abnormalities of the common hepatic or gastroduodenal artery are demonstrated. For the jaundiced patient in whom the responsible lesion cannot be localized to an intra-or extrahepatic site, percutaneous cholangiography may be helpful. The patient must be scheduled for celiotomy, since, in the event a dilated ductal system is found, exploration and relief of the obstruction are imperative. If an extrahepatic obstruction cannot be demonstrated, the patient is returned to his bed and a percutaneous liver biopsy is performed. While not a so-called routine procedure, it may be of considerable usefulness to the patient in whom the differentiation lies between extrahepatic obstruction (as from a pancreatic tumor) and intrahepatic cholestasis (especially that which is drug-induced).
Confirmation of the diagnosis of carcinoma of the pancreas remains surgical. When resection is carried out, the pathologist will of course provide a definite answer in the majority of instances. In the absence of resection, the internist must depend upon the visual and tactile skills of the surgeon for an impression. Quite naturally, this will vary widely. Biopsy has generally been discouraged on the grounds that it will either result in tumor spread or predispose to a high frequency of serious complications. Neither view is as well founded as many of us have been led to believe (15); perhaps biopsy should be undertaken more often when the gross impression is doubtful and resection is not contemplated.
Although treatment of pancreatic carcinoma continues to be unsatisfactory, an additional reason for undertaking a vigorous diagnostic approach is the possibility that some patients suspected of having carcinonla of the pancreas may, in fact, have periampullary tumors possessing a far better prognosis. Tumors arising in the ampulla, distal bile duct or duodenum have a 5-year survival of 35-40~ o, about 4-5 times that for carcinoma of the pancreas. lake the final diagnosis, treatment remains largely the province of the surgeon. Unfortunately, the overall resectability rate for carcinomas of tire head does not exceed 25~7"o at best, and is even lower for tuntors of the body and tail. The 5-year survival [or all tumors whether resectable or not is 1 :o. For those in whom probably less than or a pancreaticoduodenectomy is possil)le, this figure becomes 7~*~ (16). This procedure is generally regarded as carrying a mortality of at least 10~: o although Warren et al have reported a figure of 2.9v~; (I). One might logically wonder, therefore, about the benefits to be derived front operative intervention ira these patients. Apart fi-om the possibility that a small number of patients can, in fact, be cured, and other more readily treatable periantpullary tumors discovered, significant palliation through the relief of pruritus or vomiting is a worthwhile ol)jective. Unfortunately, tire mean survival after radical surgery is 15 nmnths, again emphasizing ot,r inability to prolong life in the majority of individuals with this lesion.
In this discussion I have endeavored to point out some of the more useful and unusual clinical features of carcinoma of the pancreas, as well as the diagnostic procedures currently available. It must be emphasized that all diagnostic studies, while of assistance in proving that the patient has a pancreatic carcinoma, are of little or no help in establishing this early enough to improve prognosis. At present, I think we must content ourselves with exercising a keen index of suspicion ill patients with wRgue ul)per abdominal symptoms, particularly when associated with some of the more subtle and unusual features discussed. A more liberal and prompt recourse to hypotonic duodenography and selective arteriography, while not guaranteeing a significant change in prognosis, may restdt in an increased likelihood of cure in some individuals. Although not assming a more favorable outcome, earlier diagnosis must derive from an emphasis on early and minimal symptoms and less restricted recourse to abdominal exploration. Dr. IVatso~: Present experience indicates that chemotherapy has relatively little or nothing to oller the patient with inoperal)le pancreatic carcinoma either in terms of increased survival or l)alliation, ht respect to pain, we have I)een impressed 1)y tim ability of salicylates or Darvon to provide relief in excess of that which might be expected on the basis of narcotic requirements. The regular use of these medications is often helpful in reducing or even eliminating the need lor narcotics. l)r. Kau/man: I just want to ask you whether you would regartl the presence of back pain as an index of inoperability since this might imply involvement of posterior sonlatic nerve roots.
Dr. Watson: I would have to say no. Impingement rather than infiltration might produce 1)ain.
Dr. Pinedo: There are a significant number of patients with abdominal pain who have normal 1)arium studies and in whom it is not possil)le to arrive at a diagnosis of pancreatic disease. Do you think we should do arteriograms in all such patients?
Dr. Watson: Cel-tainly clinical .iudgement must be exercised in ordering arteriograms. I believe they should be utilized more extensively than is presently the case, especially in patients exhibiting one or more of tile features previously discussed.
Well, our time is up but I think our discussion today has at least emphasized the problems we face in trying to deal with pancreatic neoplasms, and I hope it has l)rovided some persl)ective which may be useful ill their diagnosis and management.
